GAP-43, a protein associated with axon growth, is phosphorylated at three sites in cultured neurons and rat brain.
GAP-43 is a neuronal calmodulin-binding phosphoprotein that is concentrated in growth cones and presynaptic terminals. By sequencing tryptic and endoproteinase Asp-N phosphopeptides and directly determining the release of radioactive phosphate, we have identified three sites (serines 41 and 96 and threonine 172) that are phosphorylated, both in cultured neurons and in neonatal rat brain. These three sites account for most of the 32PO4 that was incorporated into GAP-43 in cultured neurons; 8-15% of each site was occupied with phosphate in GAP-43 isolated from neonatal rat brain. Phosphorylation of serine 41 in cultured neurons was stimulated by phorbol ester, indicating that it is the only site phosphorylated by protein kinase C. The resemblance of the sequence surrounding the other two sites suggests that they may be substrates for the same protein kinase. None of the sites phosphorylated by casein kinase II in vitro was phosphorylated in living cells or in neonatal rat brain. These results show that GAP-43 is a substrate for at least one protein kinase in addition to protein kinase C in living cells and brain.